



学校编码：10384                                  分类号     密级      










硕  士  学  位  论  文 
 
采用光纤 Sagnac 干涉仪的超声波检测研究 
Investigation of Ultrasound Detection with Optical Fiber 
Sagnac Interferometer 
 
田 又 戈 
 
指导教师姓名： 董 小 鹏 教 授 
专  业 名 称： 电子与通信工程 
论文提交日期： 2016  年  5 月 
论文答辩时间： 2016  年  5 月 
学位授予日期： 2016  年    月 
 
  
答辩委员会主席：           
评    阅    人：           
 
































另外，该学位论文为（    董小鹏 教授    ）课题（组）的研










































（     ）1.经厦门大学保密委员会审查核定的保密学位论文，
于   年  月  日解密，解密后适用上述授权。 







                             声明人（签名）： 

















































围为 20 kHz-1000 kHz。 





























Damage Detection Based on ultrasonic non-destructive testing industry is the most 
widely used methods, but commonly used to detect a piezoelectric probe can not be 
used in the electromagnetic interference, high temperature and corrosion and other 
harsh environments. In contrast, an interferometric fiber optic sensor with a light weight, 
small size, anti-electromagnetic interference, etc., to detect the material of the ultrasonic 
signals provides a better method of measurement. This article is designed based on high 
birefringence fiber Sagnac interferometer ultrasonic sensors, made movable optical 
fiber ring as a ultrasonic probe uses a dual-wavelength compensation method to 
overcome the impact of the initial bias phase shift output signal amplitude caused . 
In this paper, the work is mainly reflected in the following three aspects: 
(1) Based on Jones matrix theory for single-stage high birefringence reflection and 
transmission spectral characteristics of the optical fiber Sagnac interferometer studied 
theoretically, discusses the analysis couplers, fiber ring, the length of optical fiber and 
high birefringence index difference of the interferometer spectrum characteristics. 
Derived under ultrasonic high birefringence fiber Sagnac interferometer probe phase 
change, analyze and simulate the effects of two birefringent fiber parameters for the 
reflection and transmission spectra. Finally, the signal stability high birefringence fiber 
Sagnac interferometer were analyzed. 
(2) The basic principle of dual-wavelength light source and specific compensation 
algorithm, and then double-wavelength light source output of a system of theoretical 
simulation, analysis of this dual-wavelength light source and specific compensation 
algorithm can be used to eliminate the high birefringence fiber Sagnac interferometer 
instrument in the detection signal caused by the output signal of instability, and finally 
experiments under different temperature conditions, dual-wavelength compensation 
















(3) Based on Fiber Bragg Grating and high birefringence fiber Sagnac 
interferometer ultrasonic inspection systems were compared experimental results show 
that, at different frequencies, and the same amplitude sinusoidal modulation wave 
excitation conditions, based on high birefringence fiber Sagnac interferometer 
ultrasonic inspection system to detect signals over fiber grating detected signal more 
stable, high birefringence fiber Sagnac interferometer can detect the ultrasonic 
frequency range of 20 kHz-1000 kHz. 
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